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DETAILED ACTION 
Continued Examination Under 37 CFR 1.114 

1 . A request for continued examination under 37 CFR 1 .1 14 was filed in this 
application after a decision by the Board of Patent Appeals and Interferences, but 
before the filing of a Notice of Appeal to the Court of Appeals for the Federal Circuit or 
the commencement of a civil action. Since this application is eligible for continued 
examination under 37 CFR 1 .1 14 and the fee set forth in 37 CFR 1 .17(e) has been 
timely paid, the appeal has been withdrawn pursuant to 37 CFR 1.114 and prosecution 
in this application has been reopened pursuant to 37 CFR 1.114. Applicant's 
submission filed on 05/02/08 has been entered. Accordingly claims 1-13, 15-41, 45-53 
and 55-57 are pending in the application. 

Information Disclosure Statement 

2. The information disclosure statement filed 05/02/08 has been considered. 

Specification 

3. Claim 1 is objected to because of the following informalities: "the strapping 
devices" in line 15 lacks antecedent basis. Appropriate correction is required. 

Claim Rejections - 35 USC §112 

4. The following is a quotation of the second paragraph of 35 U.S.C. 1 12: 

The specification shall conclude with one or more claims particularly pointing out and distinctly 
claiming the subject matter which the applicant regards as his invention. 
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Claims 1-13, 15-41 and 45-48 are rejected under 35 U.S.C. 112, second 
paragraph, as being indefinite for failing to particularly point out and distinctly claim the 
subject matter which applicant regards as the invention. 

As to claim 1 , the recitation "wherein the strapping line bypasses only a portion in 
a middle region between a first and second end of the single continuous wordline" and 
the recitation "wherein the strapping (line) strap a first half portion of a number of even 
wordlines in the memory array and a second half portion of a number of odd wordlines 
in the memory array" are contradictory. A strapping line cannot bypass only a portion in 
a middle region and first and second half portions in one embodiment. 

Independent claims 5, 8, 15, 26, 30, 37 and 45 including similar language are 
rejected for being indefinite. 

Claims 2-4, 6-7, 9-13, 16-18, 20-25, 31-36, 38-41 and 46-48 are rejected for 
depending on rejected claims. 

Claim Rejections - 35 USC § 102 

5. The following is a quotation of the appropriate paragraphs of 35 U.S.C. 1 02 that 
form the basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless - 

(b) the invention was patented or described in a printed publication in this or a foreign country or in public 
use or on sale in this country, more than one year prior to the date of application for patent in the United 
States. 

6. Claims 1 -1 3 and 1 5-53, as best understood in view of the 1 1 2 rejection above, 
are rejected under 35 U.S.C. 102(b) as being anticipated by U.S. Patent 5,940,315 
issued to Cowles. 
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Regarding claim 1, Cowles discloses a memory array (figure 2A), comprising: a 
number of memory cells (see column 1 , lines 28-38, Cowles teaches each cell has a 
gate region connected to a wordline, a drain connected to a bit line and a source 
connected to a capacitor) having a first source/drain region and a second source/drain 
region and a gate region; a number of source lines (not shown) coupled to the first 
source/drain region of at least one memory cell; a number of bit lines (not shown) 
coupled to the second source/drain region of at least one memory cell; a number of 
wordlines (30-33) coupled to the gate region of at least one memory cell; a strapping 
line (112) of lower resistance than the wordlines coupled to a single continuous wordline 
(31) in a single array (memory bank 100) wherein the strapping line bypasses only a 
portion in a middle region between a first and second end of the single continuous 
wordline, and wherein the strapping line is spaced apart from adjacent conductive 
structures by a distance greater than a wordline pitch (figure 2B shows that distance 
between strapping lines 112 and 1 13 is greater than a wordline pitch between wordlines 
31 and 32), and wherein the strapping [lines] strap a first half portion of a number of 
even wordlines in the memory array and a second half portion of a number of odd 
wordlines in the memory array (straps 110 and 114 constitute a first half portion and 
strap 112 constitutes a second half portion); and at least two channels (such as node 
150 in figure 2A) connecting the strapping line to a first and second end of the portion of 
the single wordline. 

Regarding claim 2, Cowles also teaches that the strapping line comprises metal 
(column 4, lines 5-11). 
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Regarding claim 3, Cowles also teaches the strapping line metal comprises a 
refractory metal (tungsten and titanium are refractory metals; column 4, lines 5-11). 

Regarding claim 4, Cowles teaches that the portion of the wordline bypassed by 
the strapping line comprises a first half of the memory cells coupled to the wordline (two 
middle memory arrays in figure 2A are considered as a first half of the memory cells). 

Regarding claim 5, Cowles discloses a memory array (figures 2A, 2B) 
comprising: a number of memory cells (not shown. At column 1 , lines 28-38, Cowles 
teaches each cell has a gate region connected to a wordline, a drain connected to a bit 
line and a source connected to a capacitor) having a first source/drain region and a 
second source/drain region and a gate region; a number of source lines (not shown) 
coupled to the first source/drain region of at least one memory cell; a number of bit lines 
(not shown) coupled to the second source/drain region of at least one memory cell; a 
number of wordlines (30-33 in figure 2A) coupled to the gate region of at least one 
memory cell; a plurality of separate strapping lines (1 1 0-1 1 5) of lower resistance than 
the wordlines (column 4, lines 5-1 1 ) coupled to at least one of the number of wordlines 
(wordline 31) in a single array (memory block 100 in figure 2A) wherein the strapping 
lines bypass a plurality of separate portions of a single continuous wordline (column 3, 
lines 57-60), and wherein the strapping lines strap a first half portion of a number of 
even wordlines in the memory array and a second half portion of a number of odd 
wordlines in the memory array (straps 110 and 114 constitute a first half portion and 
strap 112 constitutes a second half portion); and a plurality of channels (at nodes such 
as node 150 in figure 2A) connecting the plurality of strapping layers to the wordline. 
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Regarding claim 6, Cowles also teaches that the strapping line comprises metal 
(column 4, lines 5-11). 

Regarding claim 7, Cowles also teaches the strapping line metal comprises a 
refractory metal (tungsten and titanium are refractory metals; column 4, lines 5-11). 

Regarding claim 8, Cowles discloses a memory device, comprising: a number of 
memory cells (not shown but inherent in a DRAM device) having a first source/drain 
region and a second source/drain region and a gate region, the memory cells forming a 
memory cell array; a number of source lines (not shown but inherent as lines connected 
to capacitors in a DRAM) coupled to the first source/drain region of at least one memory 
cell; a number of bit lines (not shown but inherent as bit lines in a DRAM) coupled to the 
second source/drain region of at least one memory cell; a single array (arrays 20-23 in 
figure 2A are considered a single array for this rejection) of parallel wordlines (30-33) 
coupled to the gate region of at least one memory cell (as shown in figure 4 of the 
instant application), the array of parallel wordlines having a pitch (space between word 
lines 31 and 32 in figure 2B); a number of strapping devices (1 1 0 to 1 1 5 in figure 2A) 
which bypass portions of the wordlines in the single array of parallel wordlines, wherein 
at least one portion of a single continuous wordline is only in a middle region (strapping 
device 112) between a first and second end of the single continuous wordline, and 
wherein the strapping devices strap a first half portion of a number of even wordlines in 
the array and a second half portion of a number of odd wordlines in the array (straps 
110 and 114 constitute a first half portion and strap 112 constitutes a second half 
portion), each strapping device (1 1 0-1 1 5) comprising: a strapping line of lower 
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resistance than the wordlines (column 4, lines 9-11), wherein the strapping lines are 
each located a distance from each other that is greater than the pitch (figure 2B shows 
a distance between strapping lines 112 and 113 being greater than the pitch between 
word lines 31 and 32); and at least two channels (at nodes such as node 150 in figure 
2A) connecting each strapping line to a portion of a single wordline. 

Regarding claim 9, Cowles teaches the memory device of claim 8 wherein the 
strapping line comprises metal (column 4, lines 5-11). 

Regarding claim 10, Cowles teaches the memory device of claim 9 wherein the 
metal comprises a refractory metal (tungsten and titanium are refractory metals; column 
4, lines 5-11). 

Regarding claim 1 1 , Cowles teaches the memory device of claim 8 wherein the 
portions of the wordlines in the array bypassed by the number of strapping devices 
comprises a plurality of end portions of the wordlines (figure 2A shows at nodes such as 
node 150 wordlines have a plurality of end portions). 

Regarding claim 12, Cowles shows in figure 2A, the strapping devices (110 and 
111) are located on alternating wordlines in the array. 

Regarding claim 13, Cowles shows in figure 2A, the strapping devices (110, 112) 
are located on adjacent wordlines and staggered along the wordlines such that the 
portions of the adjacent wordlines that are bypassed are not adjacent to each other. 

Regarding claim 15, Cowles teaches an integrated circuit (figure 2A) comprising: 
at least one memory array (20-23) comprising: a number of memory cells (not shown 
but inherent in a DRAM device) having a first source/drain region and a second 
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source/drain region and a gate region; a number of source lines (not shown) coupled to 
the first source/drain region of at least one memory cell; a number of bit lines (not 
shown) coupled to the second source/drain region of at least one memory cell; a 
number of wordlines (30, 31 in figure 2A) in a single array (arrays 20-23 are considered 
as a single array) coupled to the gate region of at least one memory cell; a strapping 
line (1 1 2) of lower resistance than the wordlines (column 4, lines 9-1 1 ) coupled to a 
single continuous wordline (31 ) wherein the strapping line (1 1 2) bypasses only a portion 
of the wordline within the memory array in a middle region between a first and second 
end of the single continuous wordline, wherein the strapping line (112) is spaced apart 
from adjacent conductive structures (1 13 in figure 2B) by a distance greater than a 
wordline pitch (a space between 112 and 1 13 is greater than a space between 31 and 
32), and wherein the strapping line bypasses a first half portion of a number of even 
wordlines in the memory array and bypasses a second half portion of a number of odd 
wordlines in the memory array (straps 110 and 114 constitute a first half portion and 
strap 112 constitutes a second half portion); at least two channels (at nodes such as 
node 150 in figure 2A) connecting the strapping line to a first and second end of the 
portion of the single continuous wordline (31); a row decoder (50 in figure 2A); a column 
decoder (40); and a sense amplifier (column 1, lines 35-38). 

Regarding claim 16, Cowles teaches the integrated circuit of claim 15 wherein 
the strapping line comprises metal (column 4, lines 5-11). 
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Regarding claim 17, Cowles teaches the integrated circuit of claim 16 wherein 
the metal comprises a refractory metal (tungsten and titanium are refractory metals; 
column 4, lines 5-11). 

Regarding claim 18, Cowles shows in figure 2A, the portion of the wordline 
bypassed by the strapping line (112) comprises a first half of the memory cells coupled 
to the wordline (a second half of the memory cells is in arrays 20 and 23). 

Regarding claim 19, Cowles teaches an integrated circuit (figure 2A) comprising: 
at least one memory array (memory bank 1 00) comprising: a number of memory cells 
(not shown) having a first source/drain region and a second source/drain region and a 
gate region; a number of source lines coupled to the first source/drain region of at least 
one memory cell; a number of bit lines coupled to the second source/drain region of at 
least one memory cell; a single array of parallel wordlines (30-33) coupled to the gate 
region of at least one memory cell, the array of parallel wordlines having a pitch (space 
between word lines 31 and 32 in figure 2B); a number of separate strapping devices 
(1 1 0-1 1 5) which bypass separate portions of a single continuous wordline in the single 
array of parallel wordlines, and wherein the strapping devices strap a first half portion of 
a number of even wordlines in the memory array and a second half portion of a number 
of odd wordlines in the memory array (straps 1 1 0 and 1 1 4 constitute a first half portion 
and strap 112 constitutes a second half portion); and each strapping device (110-115) 
comprising: a strapping line of lower resistance than the wordlines (column 4, lines 5- 
1 1 ), wherein the strapping lines are each located a distance from each other that is 
greater than the pitch (figure 2B shows a distance between strapping lines 112 and 113 
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being greater than the pitch between word lines 31 and 32); and at least two channels 
(at nodes such as node 150 in figure 2A) connecting the strapping line to the single 
continuous wordline (31); a row decoder (50); a column decoder (40); and a sense 
amplifier (column 1, lines 35-38). 

Regarding claim 20, Cowles teaches the integrated circuit of claim 15 wherein 
the strapping line comprises metal (column 4, lines 5-11). 

Regarding claim 21 , Cowles teaches the integrated circuit of claim 16 wherein 
the metal comprises a refractory metal (tungsten and titanium are refractory metals; 
column 4, lines 5-11). 

Regarding claim 22, Cowles shows in figure 2A, the integrated circuit of claim 19 
wherein the portions of the wordlines in the array bypassed by the number of strapping 
devices comprises a plurality of end portions of the wordlines. 

Regarding claim 23, Cowles shows in figure 2A, the strapping devices (110 and 
111) are located on alternating wordlines in the array. 

Regarding claim 24, Cowles shows in figure 2A, the strapping devices (110, 112) 
are located on adjacent wordlines and staggered along the wordlines such that the 
portions of the adjacent wordlines that are bypassed are not adjacent to each other. 

Regarding claim 25, Cowles shows in figure 2A, the strapping devices (1 10 to 
1 1 5) strap a first half portion (arrays 21 and 22) of a number of even wordlines in the 
array and a second half portion (arrays 20 and 23) of a number of odd wordlines. 
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Regarding claims 26-29, Cowles shows in figure 3, information handling device 
comprising: a processing unit (334); at least one memory array (348). The limitations of 
the memory array are discussed in claims 15-18. 

Regarding claims 30-36, Cowles teaches information handling device (figure 3) 
comprising: a processing unit (344); at least one memory array (348). The limitations of 
the at least one memory array are discussed in claims 19-25. 

Regarding claim 37, Cowles discloses a method of reducing a wordline RC time 
constant (to minimize signal delays; column 1, lines 57-64) comprising: spacing a 
number of strapping devices (1 10-115 in figure 2A) over wordlines (30-33) within a 
single memory array (memory bank 100) apart from adjacent strapping devices by a 
distance greater than a wordline pitch (figure 2B shows a distance between strapping 
lines 112 and 113 being greater than the pitch between word lines 31 and 32), wherein 
the strapping devices bypass a first half portion of a number of even wordlines in the 
memory array and bypass a second half portion of a number of odd wordlines in the 
memory array (straps 110 and 114 constitute a first half portion and strap 112 
constitutes a second half portion); and connecting individual strapping devices (112 and 
1 13) to portions in a middle region between a first and second end of single continuous 
wordlines (31 and 33) using at least two channels (at nodes 150) for each strapping 
device; activating a first number of transistors (transistors of memory cells connected to 
word line 31 in regions 21 and 22) coupled to a first portion of a wordline; and activating 
a second number of transistors (transistors of memory cells connected to the word line 
31 in regions 20 and 23) coupled to a second portion of a wordline, wherein a signal 



Application/Control Number: 09/808,750 Page 12 

Art Unit: 2827 

used for activating the second number of transistors bypasses the first portion of the 
wordline through a strapping device of lower resistance than the first portion of the 
wordline (column 4, lines 12-19); activating a selected bitline in the memory array 
associated with a selected memory cell (column 1, lines 32-38); discharging the 
selected memory cell through a selected transistor, the selected transistor being 
activated by both the selected row and the selected bitline (column 1, lines 32-38); and 
sensing the presence or absence of a charge from the selected memory cell through the 
use of a sense amplifier (column 1 , lines 32-38). 

Regarding claim 38, Cowles discloses that activating a second number of 
transistors (transistors of memory cells connected to the word line 31 in regions 20 and 
23 in figure 2A) coupled to a second portion of a wordline comprises: sending a signal 
through a first channel to a metal strapping line (thru node 150 in figure 2A); sending the 
signal through the metal strapping line (112); and sending the signal through a second 
channel (at the other end of line 1 1 2) to the second portion of the wordline. 

Regarding claim 39, Cowles teaches that sending the signal through the metal 
strapping line (1 12 in figure 2A) comprises sending the signal through a refractory metal 
strapping line (titanium and tungsten are refractory metals; column 4, lines 5-11). 

Regarding claim 40, Cowles shows in figure 2A, activating a first number of 
transistors coupled to a first portion of a wordline (transistors of memory cells connected 
to the word line 31 in regions 21 and 22) comprises activating a first number of 
transistors coupled to a first half of the wordline. 
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Regarding claim 41 , Cowles shows in figure 2A, activating a selected row (word 
line 31) in a memory array comprises bypassing multiple portions (in regions 21 and 22) 
of the wordline using multiple strapping devices (strapping line 112 has 1 portion in 
region 21 and a portion in region 22) of lower resistance than the wordline (column 4, 
lines 9-11). 

Regarding claim 45, Cowles teaches a method of forming a memory device 
(figures 2A and 2B) comprising: forming a number of memory cells (not shown but 
understood as inherent in a semiconductor memory device; column 3, lines 22-33) 
having a first source/drain region and a second source/drain region and a gate region 
(such as a memory cell shown in figure 4 of the instant application), the memory cells 
forming a memory cell array (figure 2A); coupling a number of source lines to the first 
source/drain region of at least one memory cell (source terminals of transistors in figure 
4 of the instant application are connected to a source line); coupling a number of bit 
lines to the second source/drain region of at least one memory cell (drain terminals of 
the transistors are connected to bit lines); attaching a number of wordlines to the gate 
region of at least one memory cell to form a single array (gate terminals of the 
transistors are connected to word lines); attaching a strapping line (1 12 in figure 2A) of 
lower resistance than the wordlines ( column 4, lines 9-11) to a single continuous 
wordline (31 in figure 2A) wherein the strapping line bypasses only a portion in a middle 
region between a first and second end of the single continuous wordline, wherein the 
strapping line (112) is spaced apart from adjacent conductive structures (113) by a 
spacing greater than a wordline pitch (figure 2B shows a distance between strapping 
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lines 1 1 2 and 1 1 3 being greater than the pitch between word lines 31 and 32) and 
wherein the strapping line bypasses a first half portion of a number of even wordlines in 
the memory array and bypasses a second half portion of a number of odd wordlines in 
the memory array (straps 110 and 114 constitute a first half portion and strap 112 
constitutes a second half portion); and connecting the strapping line (1 1 2) to the single 
wordline (31) by forming at least two channels (at nodes such as 150) from the 
strapping line to the single continuous wordline. 

Regarding claim 46, Cowles discloses that attaching at least one strapping line 
(1 1 2) of lower resistance than the wordlines (column 4, line 9-1 1 ) to at least one of the 
number of wordlines comprises attaching at least one metal strapping line. 

Regarding claim 47, Cowles teaches that attaching at least one metal strapping 
line (112) comprises attaching at least one refractory metal strapping line (titanium and 
tungsten are refractory metals; column 4, lines 5-11). 

Regarding claim 48, Cowles discloses that attaching at least one strapping line 
(1 1 2) of lower resistance than the wordlines to at least one (31 ) of the number of 
wordlines comprises attaching multiple strapping lines (strapping line 112 has at least 
two portions: one in region 21 and one in region 22) to bypass multiple portions of a 
single wordline. 

Regarding claim 49, Cowles teaches a method of forming a memory device 
(figure 2A) comprising: forming a number of memory cells (not shown but understood as 
inherent in a semiconductor memory device; column 3, lines 22-33) having a first 
source/drain region and a second source/drain region and a gate region (such as a 
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memory cell shown in figure 4 of the instant application), the memory cells forming a 
memory cell array (figure 2A); coupling a number of source lines coupled to the first 
source/drain region of at least one memory cell (source terminals of transistors in figure 
4 of the instant application are connected to a source line); coupling a number of bit 
lines coupled to the second source/drain region of at least one memory cell (drain 
terminals of the transistors are connected to bit lines); attaching a single array of parallel 
wordlines (30-33 in figure 2A) to the gate region of at least one memory cell, the single 
array of parallel wordlines having a pitch (a space between word lines 31 and 32 in 
figure 2B); attaching a number of strapping lines (1 1 0-1 1 5) of lower resistance than the 
wordlines (column 4, lines 9-1 1 ) which bypass portions of the wordlines in the array of 
parallel wordlines and wherein the strapping lines are attached on a first half portion of 
a number of even wordlines in the memory array and attached on a second half portion 
of a number of odd wordlines in the memory array (straps 1 1 0 and 1 1 4 constitute a first 
half portion and strap 112 constitutes a second half portion); and, wherein at least one 
portion of a single continuous wordline (31) is only in a middle region between a first 
and second end of the single continuous wordline, wherein the strapping lines are each 
located a distance from each other that is greater than the pitch (figure 2B shows a 
distance between strapping lines 112 and 113 being greater than the pitch between 
word lines 31 and 32), and wherein adjacent strapping lines (110 and 112) bypass 
different portions of adjacent wordlines within the memory cell array; and connecting the 
strapping lines (112) to the wordlines by forming at least two channels (at nodes such 
as node 150) from each strapping line to individual wordlines. 
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Regarding claim 50, Cowles teaches that attaching a number of strapping lines 
(112, 113) comprises attaching a number of metal strapping lines (column 4, line 9-1 1 ). 

Regarding claim 51 , Cowles teaches that attaching a number of metal strapping 
lines comprises attaching a number of refractory metal strapping lines (titanium and 
tungsten are refractory metals; column 4, lines 5-11). 

Regarding claim 52, Cowles teaches that attaching a number of strapping lines 
(110 and 112) comprises attaching the strapping lines on alternating wordlines (30 and 
31) in the array. 

Regarding claim 53, Cowles teaches that attaching the strapping lines comprises 
attaching the strapping lines (110, 112) on adjacent wordlines (30, 31) and staggering 
the strapping lines along the wordlines such that the portions of the adjacent wordlines 
that are bypassed are not adjacent to each other. 

7. Claims 55-57 are rejected under 35 U.S.C. 1 02(b) as being anticipated by U.S. 
Patent 5,708,621 issued to Tanoi. 

Regarding claim 55, Tanoi teaches a memory device comprising: a memory 
array (106 in figure 16) including a number of memory cells (6 in figure 1); an even row 
decoder (connected to driver 31 ) located on a first side (right side) of the memory array; 
an odd row decoder (connected to driver 30) located on a second side (left side) of the 
memory array; a single column decoder (YDEC 16 in figure 1) connected to the memory 
array; a number of parallel wordlines (figure 16) local to the memory array coupled to 
gate regions of memory cells, including one or more even wordlines (120) coupled to 
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the even row decoder, and one or more odd wordlines (110) coupled to the odd row 
decoder, the odd wordlines arranged alternately with the even wordlines; and a number 
of strapping lines (1 08, 1 1 8) having lower resistance than the wordlines (see column 9, 
lines 33-35) and connected to bypass portions of the wordlines within the memory array, 
wherein a strapping line (108) connected to an odd wordline (110) bypasses only a 
portion of the odd wordline within the memory array nearer the odd row decoder, 
wherein a strapping line (118) connected to an even wordline (120) bypasses only a 
portion of the even wordline within the memory array nearer the even row decoder. 

Regarding claim 56, Tanoi teaches that the even row decoder (connected to 
driver 31 ) is located directly adjacent the first side (right side) and the odd row decoder 
(connected to driver 30) is located directly adjacent the second side (left side). 

Regarding claim 57, Tanoi teaches a strapping line (108 in figure 16) connected 
to an odd wordline (1 1 0) bypasses only one half of the wordline (from plug 1 1 2 to plug 
116) within the memory array nearer the odd row decoder (connected to driver 30) and 
a strapping line (118) connected to an even wordline (120) bypasses only one half of 
the wordline (from plug 122 to plug 126) within the memory array nearer the even row 
decoder (connected to driver 31 ). 

Conclusion 

8. The prior art made of record is considered pertinent to applicant's disclosure. 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Son L. Mai whose telephone number is 571-272-1786. 
The examiner can normally be reached on M-F from 8am to 6pm. 
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If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Amir Zarabian can be reached on 571 -272-1 852. The fax phone number for 
the organization where this application or proceeding is assigned is 571-273-8300. 

Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a 
USPTO Customer Service Representative or access to the automated information 
system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 

07/11/08 /Son L.Mai/ 

Primary Examiner, Art Unit 2827 



